Analysis of hypermethylation in the RPS element suggests a signal function for short inverted repeats in de novo methylation.
A repetitive DNA sequence (RPS) from Petunia hybrida had previously been shown to enhance expression variegation in petunia and tobacco and to carry a hot spot for de novo DNA methylation. Here we show that a strong de novo hypermethylation site is located within a palindromic segment of the RPS and present indirect evidence, based on sequence homologies to other repeat units within the RPS, for the formation of secondary structures at the methylation site in vivo. We demonstrate that the palindromic RPS element, which is moderately to highly repetitive in petunia, does not predominantly localise to constitutive heterochromatin. To test whether the RPS is subject to de novo methylation due to its repetitive nature or to intrinsic signals within the RPS, we integrated the RPS into the genome of Arabidopsis thaliana, a plant lacking homology to the RPS. Our data indicate that the palindromic element also acts as a de novo hypermethylation site in the non-repetitive genomic background of Arabidopsis, strongly suggesting a signal function of the palindromic RPS element.